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Introduction
Insulation and haemostatic materials are widely used in neurosurgery and other surgical specialities. Resorbable substances that locally support haemostasis are produced on the basis of animal proteins (horse, pig) and additionally human proteins, in the form of flakes, fibrin, sponge and other was used. In special situations, e.g. hypersensitivity to the aforesaid proteins, one can observe local or generalized reactions of the organism. The literature describes inflammatory infiltrations of a foreign body type, formation of granulomas or pseudo-tumour regrowth as a rare reac tion to haemostatic materials used in surgery [4, 9, 11, 14, 16] . Quite often postoperative formation of intracranial granulomas, resulting in a mass effect (space occupying lesions), can mimic tumour recurrence [1, 3, 8, 11, 12, 15, 16] . Allergic reactions to foreign collagen, used in surgery as a haemostatic agent, are also described [2, 10] .
We present a case of the immense granulomatous inflammation of dura mater, assessed three months after application of haemostatic and insulation agents in the patient with a two-stage operation of a huge meningioma. Before surgical treatment the patient had been allergic to many factors including animal proteins. The presented case illustrates possible incidence of granulomatous processes as a rare side effect of treatment with haemostatic and insulation materials, widely used in surgery.
Description of the case
The patient, woman aged 37, was admitted due to a large meningioma located in the left frontoparietal area. The beginning of clinical symptoms were headaches and epileptic seizures. From the case history it was obvious that the patient had already been allergic to many factors presenting in the environment. Preoperative MRI examination in multiple planes revealed a huge tumour located in the left hemisphere with a very significant mass effect. It was the tumour with dural attachment in convexity and falx. The dimensions in the widest planes were: 75 mm in sagittal, 65 mm in horizontal and 60 mm in the vertical plane (Fig. 1A, B) . The patient was referred to surgical treatment. The embolization procedure was not performed before due to diversified vasculature sources of the meningioma. Two-stage removal of the tumour was performed, with an interval of three months between operations. Dur ing the first stage, the decompressive craniectomy was performed and tumour of a benign meningioma mor phology was partially removed with a part of the meningioma's attachment. The decision to finish the first stage of surgery was made due to a significant blood loss. To support haemostatic mechanisms, Oxycel (oxidized cellulose -Oxycel, Becton Dickinson, USA) and Spongostan (gelatin sponge -Ferrosan, MD, Denmark) were used. In order to cover the lack of the dura mater, own pericranium was sewn F Fi ig g. . 1 1. . Intracranial huge meningioma in the left hemisphere before the first operations, the wide attachment in convexity and falx region, mass effect.
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Granulomatous inflammation of dura mater -a rare side effect after application of hemostatic and insulation materials in case of two-stage operation of huge meningioma in and, additionally, an insulation material -Tachosil (Takeda -Japan) was used. The effect of the first surgery was assessed in the CT-partial resection of the tumour, local mass effect and bone decompression ( Fig. 2A, B) . The patient left the clinic in a very good condition, without neurological symptoms. Histopathological examination of the tumour showed benign meningioma. The second surgical treatment stage was planned. During control examination, after approximately 6 weeks, the patient complained of the small allergic reactions -she had skin pruritus, without rash, and insignificant swelling of eyelids and other soft parts of the face. She was treated with anti-allergic drugs and showed improvement. Due to intensification of headaches, the second stage of surgical treatment took place after 3 months. An opening was made in the previous place, any abnormalities were observed in situ after the partial resection of the meningioma. No suppuration or remains of haemostatic materials were observed. The meningioma was completely removed -Simpson 0. Dura mater around the tumour was resected with oncologic margin and with meningioma's attachment. Reconstruction of dura mater was conducted by a pedicled flap of own pericranium. Re construction of the bones was performed with the use of Codubix prosthesis (Tricomed, Poland). The patient was discharged in a good clinical condition, without neurological deficits, but receives anti-epileptic treatment in an outpatient clinic. MRI control examinations showed a complete removal of the meningioma (Fig. 3A, B) .
Histopathologic study of tumour specimens showed WHO G II meningioma. In addition, the resected dura mater demonstrated immense inflammatory granulomatous reactions of the foreign body type, suspected to be related to the patient's allergy to, for instance, foreign agents. Thus, the skin allergic tests were performed in the outpatient clinic, using the "Prick" set by Allergopharma, which proved the patient's allergy to animal-origin proteins, saprophytes, mould and pollen of many plants. Moreover, ex post analysis of morphotic elements of peripheral blood revealed an increase in eosinophils, noted during and after the first operation; the results returned to normal after complete removal of the meningioma.
Histopathological study
The specimen from the 1 st operation consisted of tumour tissue in fragments of size 1.0 to 2.0 cm. Histopathological examination of tumour demonstra t ed meningioma of grade WHO G I, with a mixed pattern of meningothelial, fibrous and angiomatous subtypes. In some parts of the tumour there were numerous blood vessels of various size, both thin-walled (Fig. 4A) or exhibiting greatly thickened, fibrous and hyalinized walls, often with prominent endothelial cells proliferation in intima (Fig. 4B) . Some dispersed in flam- Microscopic examination of the tumour demonstrated meningioma, in parts with angiomatous and meningothelial appearance (Fig. 5A) , and additionally, with chordoid areas characterized by cords of eo sinophilic cells in a mucoid background (Fig. 5B) . The tumour was classified as WHO G II meningioma because of the chordoid component. Mitoses were infrequent, a proliferative index of Ki-67 was about 5%. Perivascular and interstitial infiltrations of lymphocytic and plasma cells were scattered throughout the tumour. In contrast, a microscopic study of dura mater revealed immense granulomatous necrotizing inflammation spreading from the internal surface of the dura matter (Fig. 6A ). There were abundant infiltrations of lymphocytes, plasmocytes, scattered eosinophils and 
A A B B
Granulomatous inflammation of dura mater -a rare side effect after application of hemostatic and insulation materials in case of two-stage operation of huge meningioma (Fig. 6B, C) . Outside the major mass of inflammation, there were single multinucleated cells of the foreign body type, which were connected with a few small fragments of foreign material (Fig. 6D) , primarily resembling degraded Oxycel (acc. to Ribalta et al. 2004 ) [14] . However, no particles of foreign material were identified within dense granulomatous infiltrations of dura matter (Fig. 7A) . Staining for Mycobacteria with Ziehl-Neelsen method was negative. Immunohistochemically, the inflammatory cells in gra nulomas showed strong staining for CD 45 (Fig. 7B) , whereas the cells immunopositive for CD20 were less frequent.
Discussion
Discrepancies concerning assessment of biopsy material of the same benign tumour after the first and second stage of surgical treatment was a subject of clinical discussion. A local inflammatory process in the specimen of tumour and granulomatous inflammation in the dura mater indicated a factor present in situ after the first stage of surgical treatment. Bacterial and infectious aetiology was excluded due to no local and no clinical symptoms, negative laboratory tests and correct healing of the wound. However, slight symptoms of skin allergy and face swelling reactions were observed by the patient after the first operation, similar to earlier allergic reactions to environmental allergens.
The fact that haemostatic and insulation mate rials used in the surgery may trigger local granulomatous reaction is known and documented but the application of these agents during surgical procedures is so common that this constitutes a kind of safety policy.
In the discussions, there exist opinions that autogenous pedicled flap is, undoubtedly, the best insulation, reconstructive, and covering material, without the risk of granuloma formation [5, 6, 17] .
The goal of conducting and finishing the correct surgical procedure is effective haemostasis. Agents that locally aid haemostasis are exogenous in nature and during a neurosurgical procedure, they are applied directly on the bleeding surface and stay in the cerebral wound, giving the slow resorption. In neurosurgical practice the local granulomatous reaction after application of materials supporting haemostasis is not common. There is, however, an opinion that an excessive quantity of locally applied agents and their diversity may lead to intensified local reaction against the foreign body (foreign material) and thus formation of a granuloma [8] . This can also be caused by individual hypersensitivity of the patient to foreign proteins that might be an allergic factor.
In our case, local granulomatous infiltrations were observed in the resected dura mater specimens during the second stage of surgery of a huge meningioma. We have speculated that this inflammatory reaction was most likely due to the haemostatics used at the time of the first surgery. Evidence of small pieces of foreign body elements, mainly appearing as hollow "ghost" fibers of degraded Oxycel, was histologically found in proximity to granulomas. 
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The two-stage procedure of treatment of a huge intracranial meningioma is accepted from the safety point of view. Assessment of intracranial meningio ma resection is performed using the Simpson's scale [7] . A decision to finish the operation is determined by many factors, e.g. surgical experience, local and ge neral situation, blood loss, anaesthetic indication etc. The ef fective haemostasis during surgery is the main point to decide about finish the procedure.
In our case during the operation, in order to support the local haemostasis of the meningioma's vessels, haemostatic flakes were used -Oxycel (oxidized cellulose) and Spongostan (gelatin sponge) obtained from swine gelatin. To cover the lack of dura mater, own pericranium was sewn in and additionally artificial material made from horse collagen and covered with human fibrinogen and human thrombin -TachoSil -was used.
After the first operation no clinical symptoms of infection were observed. The second surgical stage also ended successfully. No improper clinical course was observed during outpatient clinic assessment, therefore we concluded complete sterility of the intracranial processes taking place and being a reaction to the applied materials.
The literature contains examples of sterile formation of intracranial granuloma [1, 4, 9] . Undesirable effects in the form of granulomatous processes in the place where artificial insulating, sealant and hae mostatic materials or stitches were used are described in the literature [4, 9, [12] [13] [14] . Cases of granulomas formation of various sizes and locations, causing clinical symptoms of a local mass effect or suggesting re-growth of the tumour were also published [11, [14] [15] [16] . Attention is paid to the fact that application of too many artificial materials can increase the risk of the foreign body granuloma formation, i.e. after using Goretex, auto logous powdered bone, bone cement and fibrin glue in order to reconstruct the damaged dura [8] .
In most publications the diagnosis of intracranial granulomatous reaction resulted from the symptoms of the local mass effect, which were observed several months after the end of surgical treatment [3, 8, 9, 15, 16] . In our case the interval between two operations was 3 months and the mass effect caused by local granulomatous process was not clinically observed. The literature does not mention standard examinations (allergic test) related to allergies to animal proteins during planned operations of intracranial meningiomas. In our opinion, during planned reconstruction procedures special attention should be paid to persons with a case history related to possible allergies to animal and human proteins, in the context of applying va rious exogenous materials. There are reports sug gesting allergic aetiology caused by heterogeneous collagen used in haemostasis, published after a childneurosurgical procedure [2] . One should also use a local preventive form of avoiding too large quantity of haemostatic agents and artificial insulation materials and, where possible, use an autogenous one. It is also significant to use new technologies, at the level of nanoparticles, in order to work out the best tolerated materials.
